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Chten Ssu-chliac

s fistess end Alrinistxation of Yo Sslt Tudentes

The history of tho salt industry began about 250 BC when Ii Pin abnéi'ved
and emlarged salt springs in the vicinity of what is aow Ch! eng~tu. A wiz~
eble industry sprung up. Teaching its peak in the Tang Dynasty (600~900 AD).

At that Uime profuction vas found in 64 counties. The government monopdly cn
galt was introduced at this time. . :

Severe 4exation urder the Yuan Drnasty cansed the industxy o languiseh,
but 1% revived considerably unier the Ming. Tho troubled years of the Manclm
conquos. brought abont another depreasion from wiich the inductry omly grad--
ually recovared, .

Ir. the 19%h Century the salt-producing region was 2ivided into 24 distrints
for texation purposes, Later sn thet century the discovery of natural gas and
tha cutting off of sea~water ealt due to internal disorders, gave n&v impetus
to the enterprises in Sgechwan,

The administration of the sult ronopoly under btis Republic follows ti.é
patiern of thas under the Ewmpire with minor changes Thaore ars 24 districts
in Sgeclman, divided intn three efrcults, under ono provineial offica, B L < O
ous methods of tosing, rationing and licensing have becn employed through the
eenturies of governnent control.

Tazation on Ssechwan galt hus row been unified, vith 14 rate classifica-
tione on a graduated scale. In 1978 tne to%al Tevemre was more than 23,370,000
yoan, a figure that has since increceed dus to greetor profuctlon and inflation,
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B. Msmufscture of Salt in Szeclnemn

Srmechwan has rich rescurces of neny types of salt beecanse the region was
a marine bed in the Triassic period, and the salt deposits were formed by the
&rying up of the sea, Because of varying conditions of depositlon, pure ealine
deposite becsme rock szlt, and weal solutions bdecame saline mud, which in sul-
terranean eolution bescame brine, that 1s, vhite drine; white brine, becoming
contaminated wi’h sulfur compounds, hecame black brine.

In the Cretaceous period the ealine materiale in the etrata surrmmding
the basin wers, under woethering, dissolved in surface or underground streams
and collocted as emall grains of salt in the red strata in the central portion
of the basin, Thase were again &iseolvad by undergro\mq streams and beecemo
yollow drine.

Tims, Szeshwen salt mey be clessified under the fiwe types: rock sali,
white brine, black brine, yollow brins, and mized drins. - All these are deqp
below the surface. The deeper iypes are 1,000 mebers down, the challower, .
several scors meters. In genersl, yellow bdrine &s 200 to 500 metere deep;
the other types, 700 to 1,000 meters dsap.

1,  Extraction of Briae
o,  Drilling wells

: ©." . Ppinitive methode are still used. When a2 spot hes been selocted:

a gond-sized opening is made in which a hollow stone oylinder is placed, the .
hollew portion being a foot or more’ in diemater. As the hole is deeponed,
severel of theme hollow cylindess aro irsertod in succassion, t0 prevent the v ./l
sides Jrom vaving in and the surface water from flowing in, Then a woodon. frame
is bullt over the aperturs, from which is suspended a drill ehaped like a Figh-
tai2 or horse hoof, as occasion reguires, Tho drill ia worked with a tTeails :
by uman labox, and the dsbris ramoved by means of a dcoop or bucket. Alter
the watsr-baaring beds heve been passed, and the hard strats appear, & new =i
%ype of drill ig substituted, Thie ie nade By hollowing out two hardéwood alads ;.
then patting them together to form a long tube, whose dismster ie that of tha .7/
#ell's bove. Tae tube 48 tightly sealed by means of tung 211, line, coarso . i .
linen, and twine, It is then euspenied in %ho vell from a windlau and &8 .
smaller 4rill tho size of the tube, substituted, This drilling of a smaller

bore contimos until the brine is reached. The smaller bore is usvsiiy 2 %0 6§
inches in diemetex; thoss far rock asit are larger, zhout 6 ¢o 8 inchea; Urdl- ™
parily, the drilling of a well requices 1 or 2 years; if limestons or hard rock
fw-onocountered, progress is slover; bni if thoze ntre_te. ers t.un or gravelly,

s delay 1s not e0 grect.

b. Drexring Up the Brine

If rock salt is found, water is nmovred in, oo the salt is Lrought
ont in solutlon., Two methods are used for the removal of drino, tho 0ld and
the new., The 01d method uses uman or animal labox, the formes in'tho shallawer ../
wells, A hamdoo tube or weodem bucket ie let dnvn with a vope and the brine
hauled up in it, Dy hend or windlass, In the case of deeper wells, a dambao
tube with valves opening imward is lowered and, when full, drawn uy by soveral
oxor drawing & rops over & large whesl. The new method 1s slean-powered. using
machinery witn copper cables and sfeel buckets. A load of brino in the bamhoo
tubes w11l woigh 400-500 catities [one catty equal: one and one~third pomndgy/.
while the larger steel buckets vill contain more than 1,200 catties ot a time.

¢+ Transport of the 3rine
From vats at the muuth of the well, the drins ic transportu:d to
-2 -
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U Yhe” furnac enbycouliolabor,or pack animals, or through Pipes; the third
method is used for conveyance to the more distent boilers.

2. BRefining

Becavse notural brine containe many impurities, it muet be refined
before being fit for human consumption, Thres methods are used, with vary-
ing detaila of technical Process, which have eromn out of trial-and-error
oxperience. In general, impurities are precipitated by means of bean Juice,
the brine is eilther warmsd slowly, or boiled, and flakes of.pure nalt akimmed
off the surface. Ths resuiting producte, coming by various steps and stages,
are pure ealt, crude saly, and cakes in which bothiare found side by side, As
8 rule 20,000 cattios of brine maks 1,600 caities of pure srlt, After these
products are removad, thars remeins a concentrated mother 1lquor, sometimes
called bitterns, This is 13ed ac fortilizer, o1 4n the mamufacture of been
curd, or ac a whitewashing atd, 1% has often been discarded, However, during
the war 2 etudy of this vy-product revealed the presance of potassium mugnesi~
um, calcium, Yromimwm, and other elements, which could be used in the meking of
nany useful chemizele oo

Thers ie now one plant [alsewhers the author saye uiJ in T2u~kung
to oxplott this by-product. - If eimilar plante could be set up at the largar
salt works, chemicel and defenes indngtries wonld grow and the salt business
in Sgechwan wonld get greater refurnes, . o

. The production of ealt veries from yeus to yoer, and there are’ seas’..
sonal varfations within each Year; in genoral ‘production ie largest .in ?’?‘,n,“r:t

and least in swmer, for the follo\(ing Teasons: : - ‘ :
a. Raine, more froguent in summer, ddluto the brine; so that Pro- .
ceseing rrquires mere Lime and fuel. . ; T
b. nfﬁcienaf of wozkers 1s less in cumorwd.ue: to the hga.”t‘;;.;.‘ - L
. ¢ Villagerse "hov\'o;'k i the salt minos when fam work {s’ slack, ara R
drarn back to the farms during the busy season, I A T S i

4. Thevo is mers demand for salted food,’ nxiii:l;enh_é fbr's_:altl,.ir:l(x‘*‘s'ﬁiel-’,.f. e

1.  Salt Infustry and Lebor

' Each enlt area enploys a large numbes of workers concerned with pro. .
duction and Sransport. The former include érillers, carpentere, mssona, etc.,
ranging from ono to 50 ver well; firemen, boilers, kettle Tepalrers, ete.,
averaging five men to a pair of stovee; Dipe mer and brine carriers, usually
scme 20-odd men to a nipe. Transport workers *aclude carriors, drivers, boat-
men, stc., in large mmbers., :

The Yu-Yung aree is.cald to nwiber over 200,000 workers of alj’ tyves;
and the entire industry, helf & million, Svch a large numder could nst come
from the lucal population, oxcept an farmers working in slack soasons, A .
large propettion are locel lamdless Peaeaate and rigrants brought by economis
stresa, This heterogenecus populatior posus probleme or adinetment and 20cial
order. . ' A

Labor in the salt fields ir orsanized on two schedules, piocework end
time-woriz, Siilled boilers are usually peid by the hour, driilere and brine
drawers by the amount. ' Foud is provided by the employers, in azdition to
vages, The wagus are dotofmined by lo; livinz etandarde, the ordinary vrice
of labor being one sheng [mbout a pi of rice for 4 hours'! work. iost of
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this laborere are mens women ahd children merelj pick:over ‘the cinderss ~Selb. i
workera t0il a1l dey in very wet and airty places by the vellc and furnacos, .
whera dinease is readily contracted. Eighty or 30 percent use opiun to eue-
tein thelr nerves, thms adding to the wretchedness of their lives and thelir
economdc burdens, The larger worlks have in many cases set wp reoreational
freilities 5o botter the living conditione, There are reading clesses for
learning to recd, and schools for the workers' children,

2. Balt Indnstry and Trade
Materials needed for salt mammfecture include:
a. - Ilmplements and Materials

Tach well needs srmuelly thousends of drills, buckets, scocps,
vanis, steel ropes, engine parts, and kettles {2 ettle can only Yo ased 3850
times for boiling brine). Bemboo is in large demand for tubes, pipee, basloto,
oto. Also noeded are, tung oil, ftwine, and soyboane for precipitating lm-
purities (three-tentha of -a pint are needed for every 10C cuttias of salt).
Lsvze amounts of brick, lwuber, and stone are aiso needed,

b, Food

_ Whorever tho alt ix\dnntrfprupern, peoplo leave farming for
other businsse; the population grows while the food ewpply dimini ches; grudn
hae to be imported. : ’ o _ ' _

¢, Fuel

Four kinde of fuel are ueed in Szechwan for meking salf:  natural
gas, ooal, wood, and grass or brush, Of these, gas is tho most valuable. One
gue wel) can servs eeveral hmndred kettles, oy production oan be lowered Vo
Xees Just one or two kettles going. Next in valua 4s coal, which is found in
eastern, southern, and western Szeclnran, The value of the coal used is about
one-third the vaine of the salt producecd, The use of wood for fael is mot .
economical at all, Grase and brush hes little caloric veluo, and their uee is
wasteful.

4. ¥iscellansous

A1l the 4ron t0olo are mamcfactured locally, except for some stool
rope 8nd kettles; eo iron prespers along with salto Bamboo, wood, end stone
are also local prodacts, Some of the tung 01l and food iz produced vhere core )
sumed, and the romainder is brought in from alsewaore. Gas comes from “eeptive"
wells, cosl 43 delivarel fzom noarby mines, wood and brush from the hillsidos.
Coxsurer goods ave found in variety end qoantity. All kinds of tredo flovriek,
and scme towns in the salt £islie have become hundred-day markets due to tho
sbundenoc of business, :

3, - Salt Infuetry and Agriculture

Hherever yhe salt induatry flourisbes, there i8S a corresponding declins
ip sgrioulture, for the following roasons:

8, Salt mammfacture requires a ia:rge 1sbor supnly, which it dreve
3a part, from tho countrysids. Where tho soil io poor, men leave faruing to meke
salt,  Tils is most noticesdle in uorth Ssacteran, )

b, In the vicinity of tho salt works, some brine escapos inio the
soil, affecting it unfavorably Zfor the growth of crops.
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R *Where ‘coal ‘18 1acking; forasta’ are ‘cut’dovwn for fuel;™ This i«
: anding of ehe hillsiden causes srosion and deteriorestion of famm lands,

4, Balt Industry and Traneportation

The relation hero is that of cauge and effect. Bach intarest 49
vitally affected by the status of the othor. The salt business necds good
commund cations for the marketing of its prodncts ard the supply of materials.
I% has therefore taksn an active part in developing nighweys amd cart roads,
the opening of cansls, and the deepening of rivers.

D, DAstribdution of the Salt Industry

Szechwan wells vary widely as to locality, production, and prospority.
They are described below under five reglons, with reference to location, con-
tent, production, and 1943 volums of sales, ’

1.  Fu-Tung Reglon

This region includes the Kung-ching £ield in Ynng County and the Tgu~
liv-ching field in Fu~shun Countr, in south central Smechwen. There aro 43
rockk-salt wells, about 1,000 metera deep; 74 black brino welle, somovhat
shallower, with 6 ealinity of 16-24 dsgrees Baume; 20 yollow drine vo) 1s, atil}
shallower, vith a ealinity of 10 degrecs Bauma,, -

There are 470 gas welle, ZLloctric or ltem’ pover iﬂ usef, for draxving,
and gas fer heating. Tho aml prodnction 5.3 4, 800 000 piculn Lone picu., oquale
" abuut 133 p! ‘ L S . ; . )

: The sales orbit of thie regi.o"n is extenéivo, 'éovoriﬁg o l.éi‘ge"pai"a of_
the provincs. moet of Ewolchow, and tho wostern parto of Hupeh ond Bunan, - Tramg~ ' i i
port 4s muinly by water, but trucks and carte, packs and eoolien are alao usetl., G

Salew 1n 1243 emounted to 4,596,070 sicnle,

Produoction of ealt fiom this reglon accovatc for one helf ‘of tha salcn "; ‘
end tazer of the province. The quality is good, ma'ting it popular and sasily .. i
salable, Since gas is pleptiful, and coste are kept down, the fiecld is profit-: ..'.
able, However, three fifths of the product comes from rock salt, and thres .- '
fourths of this supply hes beesn taken oub; 1% 1g estimated that Xnown resecvas RTINSty
will last only 10 years more, Cas rascrves are diminishing too, so the long- . ' Hiw
range prospscts are not brijat, - - . e A

2, - Forth Szochwan Region

In the northern part of the province the flelds ure contiguous in the
same geologic formation and covez some 30,000 &q lm. The wells here contain
yollow hring, are shallow, eand arc easily drilled, Ax astonishing number, eome~
thing over 110,000, have been opened, of which 86,000 produce brine.  Primitive
methods are employed, and the brine carried, not piped. Since salinity is low
and there ave many L-puritioen, the brine iz concentrated defore being procassed,
and foxroign matter stratued cut. TFasl used ic mostly wood and gras2; evem ‘
arable land is allowed to groyv grass and druah for the furnaces, Tho ammal -
mucts.on is 2,274,000 pieuls,

Harketing 2rom this region cavers & good part of the northern helf of
this provincs, and extends into hensi and Kansu, Sales in 1947 were 2.160,919
picule, . C
. Despite considerzdle production, the ecomomic value of the industry
in thie reogion is mmell, dns to a2 chain of unfavoradle coalditions and no large-
ecale affort to overcome thom,
-5
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. This Tegion 1ies op the M4n Ho, wast of tho 'u-Tung rsglion, At oresent
yoilow brine with a ealinity of aboul 10 degrees Baume, is talken from a depth
of 200-~300 metare. Alreedy 5,554 wells have been drilled, Modern metheis are
used in a few places, but mostly cruds, wasteful ways are followed. Fuel ueed
i@ coal, obtained from nearby mines, sAnmal production ig 1,240,000 piculs.

The sales territory ie large, embracing 45 counties in Szechwan, be~
sides wide strotohes i Sikang, Yumman, -Bwveichow, and Hupeh. Trensport is
meinly by the Min Ho and Chfang Chieng (Yangtze), and to & lesser oxtent by .
roud. Sales in 1943 totaled 1,237,572 picule. ' o

Thig region is 84411 larsSaly unexploited. Black brins, petroleum, and
gas bave beon discovered, but not exploited. The proximity of coal fields
assures a supply of fuel for salt mamfacture. A1l told, this region with .
plenty of onsendial resources and easy transportation hes a high economic valus.

4, Enst Szechwan Region

Those.wells, with a few exceptions, have white brine from limestons
beds, with a minimm of impurities, Brire-boering strata, folded and near the
surface, ave often affosted by surface water, eepecially in swmmer. The brine
18 dlluted, averaging 1.2 to 4.5 degroes Basume. . No wells are more than 100
meters deep. Some are on sand bars, covered over with river water more than 6

nonths in the year, The anmal outpui is 876,000 pleuls. - :

Selt from this region is maticeted in 13 counties of esst Szechwan, ana R

portions of west Hupeh and sontheast Shonsi, ' Local streans and the Ch'ang Chiang

STAT

ava used for transport, with some portage. Salos in 1943 were 814,102 plculs.'.: S

This reglon is slso largely unexploited, and little is yet known as
to its reserves, It hos the rdvanteges of easy extraction and procesiing, .-
abundance of fuel, nearnese of potential markets, and easy traneportation. .

§. Other Minor Reglons

The f£ive calt worke of Ching-jen. Tzu~-chung, Te~tsu, Y@n-lien; and Plong-

shol are combined here for description hecence they are emall, widely scatiered, . ' S

and only locally important. All these wolls contaln yellow brine, and none 48
very deep. About 2,000 are cluetored in the districte ramed sboveo . B
Primitive mothods ere wsed; coal is the principal fuel. The five dletricts
produce sbout 243,000 piculs a year, which is marketed locally. : :

The entire output for Sgechvan in 1943 was 9,433,000 piculs. The prevar
anmual sversge was 7 million picule, During the wer production roce. . At the
outbreak ¢f the wor there was & sudden drop, then a steady riee, dus %o ths. .
largs vestword migration. Production reached its pealc in 1941, Sinces then,
there has buon & falling off, due o lack of cepital, low 2eiling price, and -
shortage of fuel. “The Selt Gabelle has net the cnmusl prodocsion quote at more
+han 9 million piculs, baginning with 1943, ' \
. Qonglusion .

Since the war bogen, the Szechwan salt induatry has been very praeperous,
because coastal production centers all fell into enemy hands, and consumers had
3o dapend chicfly on supplies from the wost. DBut becamse of puur management,
conis were excesvlve. While the indastry conld malntain 4tsall in wartim~, yei
with commuxdcstions restored end sea sslt s0ld in the interior, Szeclman said
hos found it Yard t¢ comprée in the national market. Urless a long-tera plan -
of irprovement can de put into effect, this industry will declins, with adverses

B -
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resulte to genefrsl' livelihood and national reveme. . Such a plan of imprvvamxt T
would include the feollowing: : :

1. -Increase of Production ' ‘ ' A . o .

a. . Drill new, docper wolls at carefuily chosen pointe. Following sur-
veys in promlsing aress, trial borings should bo undertaken, Present walls
should bé deepened to tap new strata. Rock salt should be mined by excavation,
not by dlscolving and drawing out as liquid. .

b, Improve tochnique znd oguipment fon processing. Use sodern @M1l
ing methods, concentrate to reduce over-all cont, use power~driven nachinery.

o o supplement heating by solar ovaporation, employ triple-offect vacuun boilers,
i i a%c. |

2, Enlargement of Market v
a. The govormment authorities should secure sulteble ddstribution, by

assigning sales orbits for the variocua sources of eupnly, and adjusting exciss
rates to the cost of production and traneport. : :

, b. Expand the usc of salt in industry, end.make full uso of all hy- U
" producta, - : o

3, laprovement of Transportation -
a. Improve tho waterways and higherays, edding vehicles whoro ‘necded,’

. Vi Build the projected reilways.' Mercantile distritution under govorvment simern-- .
- R ’ viston 1l ogqualize supply and demende © iUl T T e T

. b, Hfect freight ecorony by arrenglng return loads of merchmdiaéif,
fcr each shipment of salt, e e T T e e e T
4, ' ErSargment of Fuel Supply '
Present avalleble resources are dtminiching, nex €¢ iroos maet bo found: .

S O and $apped, and instituting new economies in processing must be ingtituted.
v Doward thoze ends: _ NGRS :

: a. Rmploy experts to dlscover and utilize ges Tecerves, On an 'intulli\-.
geud, systematic basls, ) . : Dot

; b.. JIncrease output of voal nmines anl secure bettor transportation, ERENTO
o - : c. Procote the growth of forcsts, where wood can be satisfactortly

) used, )

A
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